Gramicidin S-synthetase. A further characterization of phenylalanine racemase, the light enzyme of gramicidin s-synthetase.
1. Chromatography on hydroxyapatite and on aminohexyl-Sepharose as well as isoelectric focusing were introduced as new effective purification procedures for phenylalanine racemase (EC 5.1.1.11). The enzyme preparations obtained were essentially homogeneous, as demonstrated by specific activity measurements and polyacrylamide gel electrophoresis. 2. The enzyme is not dissociable by sodium dodecyl sulfate. 3. Phenylalanine racemase is an acidic protein with an isoelectric point of approx. 4.6 (isoelectric focusing). 4. The Michaelis constants of L-Phe and D-Phe in the aminoacyl adenylate activation are 0.06 and 0.13 mM, respectively. 5. From our studies with structural analogues of phenylalanine we infer that the amino group of this amino acid is essential for its binding to the aminoacyl adenylate reaction center. The carboxyl group is not at all or only weakly bound. The benzene ring of phenylalanine which determines substrate recognition also seems to be of minor importance for substrate binding.